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1 A lithographic projection apparatus comprising: 

a radiation system to supply a projection beam of radiation; 
a support structure which supports a beam patterning structure, the beam 
patten^ing structure serving to pattern the projection beam according to a desired pattern; 
a substrate table to hold a substrate; and 

a projection system that projects the patterned beam onto a target portion of the 

substrate; . . 

a level sensor that measures at least one of a perpendicular pos.tton and Ult 

and the substrate table, s^d level sensor generating a position signal ind.cative thereof, 
perpendteular refetring to a direction substam.ally perpendicular to the satd surface and 
parallel referring to a direction substantially parallel to said surface; 
1 5 a servo system responstve to said position signal for moving said object to a 

desired position; and . 

a niter disposed between said level sensor and said servo system for hl.enng 

said position signal. 

20 2. Apparatus according to Catm 1 , wherein the filtered positton stgnal forms a setpoint 

for said servo system. 

3 Apparatus according to claim 2. wherein said filter is a low-pass filter arranged to pass 
eomponems of said postfion signal havmg a spatial frequency lower than a predeterm.ned 

25 spatial frequency. 

4 Apparatus according to claim 3, wherctn at least one of the support structure and the 
substrate table are moveable to effect a scanning exposure of a substrate held on sa,d 
substrate table, and said predetermined spatial frequency is substantially e^ual to , dtvtded by 
the width of said projection beam in the scanntng direction of the apparatus. 

5 Apparatus according to claim 1. wherem sa.d filter ,s adapted to reduce cross-talk 
between rotation of said object about a parallel axis and parallel translations of sa,d object. 
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^pp„..usacc„.dln..oc.a„. ,. funher comprising a pos.Ucn sensor fo. deteCng a 
UZ sa. a. ieas. one . said s.ppor. s.rnc.re and sa. s„ ..e, an o.pu o .a. 
position sensor be.ng subirae.ed fro,, an ou.pu. of said level sensor io for™ sa,d pos ..on 
: :ndwHerei„sa,dser™s.s.e„.co.pr.sesan,n..ereon.ro.,oop,ne,^ 

:lra.e.a.>e. and sa.df,Ueredpos..io„signa,fo™sase.po.n. for sard rnnerconrroiioop. 

7 Apparatus aecordrng to claim 6. wherein said position sensor comprises an 
;„J::tricd,sp™tmeas.ings,stemoraUnearVaria«cO,«erent^ 

(LVDT) measuring system. 

S Apparatusaccordingtoc.a.m..wHereina.teas.oneofsa,dsupports.ructureandsa.d 

3 sra.eta.ie,a„dsaid,eve.se„sorisarra„gedtomeast,reat,eas.oneoftHepe^^^^^^^^^^ 
:s,t.onandt.= t,Ua.on.a.,eas.onepara,ie,a.isofanreas„rementpointonsa.dsnrfaceof 

said object ahead of the center of said projection beam in the scanning dtreC.on. 
, Appara.usaccording.ociaim8furthercomprrsingapositionsensorfordetectinga 
,0 pos,.,o:fsa,da..eastoneofsa.dsupports.rncttrreandsa,dst.bstrate.ab,e,ano..p.^ 
osi.io„sensorbe,ngsubtractedfromanou.putofsa.d,eve,sensortoformsa,dposrt,on 

: adlheremsardservos..^^ 

bstrate .able, and said r,,.eredpos,t.ons.gnaiformsase.po,mforsa,dtnnercontronoo^^^ 
,5 lremsaidposi.ionse„sor,sarra„gedtomeasurethepos,tionofsa,dat.easto„eofsa,d 
:pp:r.s.Jureandsa,dsnbstratetab,eatapo,ntcorrespondmgtosaidmeasnremen.pom. 

of said level sensor. 

30 of said center of sa.d pro.ccon bea,n is dependent on .be speed of sa,d scanmng exposure. 
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■ U. Apparatus according to clain, 8. wherein said filter has a transfer funCon that is 
dependent on the speed of said scanning exposure. 

and the suhstrate held by oneofthesuppor. structure and substrate tab,e,respec.tveW. 

n. Apparatus according to ciainr ..wherein the support structure comprises a nrasK table 
for holding a mask. 
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,4 A method ofmanufacturing a device comprising: 

providtng a substrate that is at least partially covered by a layer of rad.a.ton- 

sensitive material; 

providing a projection beam of radiation; 

pattemtng the project.on beam to produce a pattern in its cross-seetton; 
measuring at least one of a perpendicular posttion and t.h about at least one 
parallel axisofasurfaceofanob,ectandgenera.,ngaposit.onsigna„ndicat,ve thereof 
perpendicularreferringtoadirectionsubstantiallyperpendiculartothesatd surface and 

parallel referring to a dtrec.ion substantially parallel to said surface; 

projecttng the patterned beam of radiation onto a target porfon of the layer 
radiation-sensitivematertalwhtleoperatingaservosystemresponsivetosaidpositionstgnal 

to maintain satd object at said desired position; and 

filtering said posit.on stgnal before ,t is used by said servo system to control 
the position of said object. 

,5. A device manufactured according to the method of claim 14. 



